Chronic high dose L-DOPA alone or in combination with the COMT inhibitor entacapone does not increase oxidative damage or impair the function of the nigro-striatal pathway in normal cynomologus monkeys.
Parkinson's disease (PD) is characterised by a loss of pigmented dopaminergic neurones in the zona compacta of substantia nigra. The mechanisms underlying nigral cell death remain unknown but may involve oxidative damage. There has been concern that L-DOPA treatment may accelerate nigral pathology in PD through chemical and enzymatic oxidation to reactive oxygen species. In the present study, we examined tissues from normal macaque monkeys treated for 13 weeks with high doses of L-DOPA (in combination with the peripheral decarboxylase inhibitor, carbidopa) and/or the COMT inhibitor, entacapone. Plasma was analysed for changes in protein carbonyls as a marker of oxidative damage to protein. Cortical tissue was examined for changes in levels of protein carbonyls, lipid peroxidation and oxidative damage to DNA. The integrity of the nigro-striatal pathway was assessed by nigral tyrosine hydroxylase mRNA levels and specific [(3)H]mazindol binding to dopaminergic terminals in caudate-putamen. No alterations in plasma protein carbonyls were observed in any treatment group. An increase was found in the levels of protein carbonyls, lipid peroxidation and 5-OH uracil, but not other products of oxidative DNA damage, in cerebral cortex of monkeys treated with L-DOPA plus carbidopa or with L-DOPA plus carbidopa and entacapone but this was only statistically significant in the latter group. There was no change in nigral tyrosine hydroxylase mRNA levels or specific striatal [(3)H]mazindol binding in brain tissue from monkeys treated with either L-DOPA plus carbidopa or L-DOPA plus carbidopa and entacapone. The results show that in the normal monkeys L-DOPA does not provoke marked oxidative damage even at high doses, and that there is little or no potentiation of its effects by entacapone. Neither L-DOPA plus carbidopa nor L-DOPA plus carbidopa and entacapone led to obvious damage to the nigro-striatal pathway.